India possesses a large variety of languages and dialects spoken in different parts of the country. These languages possess some unique linguistic, phonological and phonetic properties different from European languages. Research is being done in several of Indian languages such as Hindi, Bangla, etc. to study the articulatory, acoustic, Phonetic and prosodic nature for the purpose of creating standards of phonetic representation of phonemes and Pronunciation Lexicon in Indian Languages. Comprehensive and task specific language corpora, speech databases in laboratory as well as in mobile communication situation and the tools/techniques required for processing of speech signals are being developed. The emphasis is on developing multilingual human-machine interaction systems. Some of the recently developed systems include multi-lingual speech recognition system for voice enabled services, multilingual text to speech synthesis system, speaker and language identification system for general purpose and forensic applications. Recognition of emotions in spoken speech, spoken language translation system etc. The paper presents an overview of some such studies conducted in various laboratories, academic institutions and industries in India pertaining to these areas. The technologies used for data collection, processing, and recognition/synthesis etc. utilized and status of the development have been mentioned.
Introduction
As per the eighth schedule, there are 22 official languages for communication in India and about 12 scripts to write them. One script can be used for writing many languages and two or more scripts to write one language. Table: 1 below shows these languages along with the percentage of the population speaking them. In order to understand the basic nature and to develop human machine communication system for these languages, fundamental and applied research has been conducted by many research groups. As a basic necessity to conduct such studies, general purpose and task specific databases have been developed for several of these languages supported by Govt. and Non Govt. agencies. [1] 
Acoustic-Phonetic & Acoustic-Prosodic Studies
Basic studies related to articulatory and acoustic description of basic phonemes of some Indian languages have been conducted for several Indian languages. An articulatory classification of the basic Hindi consonant phoneme and their comparison with English consonants have been shown in Table: II. The special nature of aspiration, retroflexion among these consonants provide a major phonemic distinction to the Hindi consonants as compared to English and many other European languages.
Table 2: Articulatory Classification Of Hindi and English Consonants
A preliminary study has been conducted to study and compare the phonological and acoustical features of Hindi speech spoken by native (Hindi) and non native speakers. The non native speakers belonging to Punjabi, Bengali, Marathi, Gujarati, Oriya, Kannada, Telugu and Assamese linguistic background have been considered for this study. Effect of linguistic background has been observed for several sounds. [2] 
Acoustic Study and Recognition of Emotions
Emotions in speech reflect different type of behaviors and mood. In speech communication it becomes very important to study emotional variations of a person as the properties of the speech signal gets changed when the same sentence is spoken in different emotions like anger, happiness, sadness, fear, surprise etc. Various efforts have been made for the collection of such kind of database. Emotional database for Hindi Speech has been developed by KIIT, AMU, IPU together, in which 10 Hindi digits were recorded by 50 speakers in 6 different emotions (a total of 3000 utterances), 20 Hindi sentences recorded by 15 speakers in 5 different emotions (a total of 4500 utterances) and 5 Hindi sentences recorded by 6 drama club students speakers in 5 different emotions (a total of 600 utterances). The recording of the above database were used for detailed acoustic analysis to find out the variations in acoustic parameters such as fundamental frequency, intensity, and duration along with variations in formant frequencies. It is possible to distinguish the emotions on the basis of these parameters. The database was used for machine recognition of emotions using Neural Network models and compared with human recognition when the samples were presented to them. The performance of the machine recognizer was better than that of human perceptions. [3] 
Pronunciation Lexicon
Articulatory and acoustic standards of pronunciation lexicon of different Indian languages are being developed. The PLS (Pronunciation Lexicon) specification is about how to pronounce words and phrases and how to deal with the variability of pronunciations by country, region, person, etc. The Pronunciation Lexicon Specification (PLS) is a W3C Recommendation, which is designed to enable interoperable specification of pronunciation information for both speech recognition and speech synthesis engines within voice browsing applications. The Speech Synthesis Markup Language specification (SSML) is a W3C markup language specification that defines directives in the form of XML tags that can be used along with Text-to-Speech synthesis systems (TTS) to control different speech parameters (e.g. pronunciation, prosody) and also provide additional information such as language and metadata for enhancing the quality of synthetic speech output in voice based applications. Speech Recognition Grammar Specification (SRGS) is the preferred markup for grammar syntax used in speech recognition. The W3C PLS specification thus demands development of Pronunciation Lexicon for Indian Languages.
The PLS can be created with the help of detailed experimental study of phonetic and acoustic analysis pertaining to specificities of Indian Languages. Such experimental study leads to standardization of Phonemic inventory and modeling for acoustic and phonetic features for each of Indic Languages; a crucial and essential requirement for IPA and W3C PLS, SSML and SGRS standards. In India a lot of work for PLS creation is being done for many Indian languages. PLS for Bangla has been developed by CDAC, Kolkata and for Hindi by Department of Linguistics, JN University Delhi. A consortium project has been undertaken to develop PLS for 5 other languages i.e. Punjabi (KIIT), Assamese (IIT Guwahati), Bodo (Guwahati University), Manipuri (Manipur University) and Marathi (TIFR, Mumbai). [4, 1] 
Multilingual Speech Database for Voice Activated Information Systems
In a recent attempt considerable amount of speech information data has been collected and used for speech based access for Agricultural commodity prices in six different Indian languages (Assamese, Bangla, Hindi, Marathi, Tamil and Telugu). The data base consists of queries, answers and statements etc. regarding information related to prices, commodities availability, fluctuations etc in the local markets. The conversation takes place through various types of mobile phones in clean, noisy, and other disturbing environments. The recognitions systems are working with an efficiency varying between 60 to 80% depending on the type of cell phones, language and the environment of speaking [1] 
Speaker Identification For Forensic Applications
Database in different languages for forensic application has been developed by Central Forensic Science Laboratory (CFSL) Chandigarh, India . The database consists of 10 different widely spoken native languages from three different linguistics groups consisting of Indo-Aryan, Dravidian and Tibeto Burman. There were total of 100 speakers from different linguistic groups. For forensic speaker identification CFSL, Chandigarh developed automatic system "Language Independent Speaker Identification System (LISIS)" in collaboration with Centre for Artificial Intelligence and Robotics (CAIR), Defense Research Development Organization (DRDO), Bangluru, India [6] . The system is in practical use for identification and verification of criminals from their voice samples.
Hindi Speech Corpora for Speech to Speech Translation Applications
As a part of the international project called U-STAR (universal speech Translation research) Coordinated by NICT, Japan, travel and sport domains specific text ad speech data base is being developed for the purpose of translating Hindi speech into many other Asian and European languages and vice versa. A translated version of designed BTEC corpus and the Beijing Olympic corpus is being used for all the participating languages. Speech recognition, speech synthesis and machine translation systems for Hindi and other languages have been trained using these databases. The translations systems are accessible to the users for trial using an i-phone and the performance in being evaluated. [7] 
Multi lingual Text to Speech Synthesis System

Mobile Communication Database
Under the sponsorship from Nokia Research Center, China, a large database of 2 million words (approx. 200000 mobile messages in each of Hindi and Indian spoken English languages) has been developed by KIIT in three different channels. In this the cleaning and expansion of raw data has been done with reference to the grammar rules and context. From this large database 13 prompt-sheets containing 630 phonetically rich sentences in each languages has been created and these sentences has been recorded for 100 speakers in 3 channels simultaneously and also has been audio annotated. [9] 10. Other General Speech Corpora 
Text/ Speech Processing Tools
Various tools have been developed for processing of text and speech. Some special tools are as given in the table 3
Table3: Special tools for Text/Speech processing tools
Conclusion
The paper gives only are sketching idea of the development of text and speech databases and the speech input/output systems which have been developed for some of the Indian languages. A considerable amount of work is being continued for many other languages for applications in different areas.
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